PDE system is consistent =⇒ Algebraic system is consistent
The converse is not always true.
Differential Nullstellensatz
Notation F (≤k) set of all partial derivatives of elements of F of order ≤ k Theorem Polynomial PDE system F = 0 has no solutions
The Problem
Given non-negative integers m, n, h, d.
Polynomial PDE system F = 0 in m independent variables, n dependent variables of order h and degree d has no solutions Main Result [Seidenberg, 1956] Proposed to analyse the differential elimination algorithm to obtain the bound.
Here A(m, n) is the Ackermann function. Lemma [G. Socias, 1991] Every dicksonian sequence of n-tuples, in which the maximal coordinate at each step increases by 1, has length at most
Ackermann Function
Splitting F = 0 F = 0, s = 0 F 1 = F ∪ {s} = 0 F 1 = 0, s 1 = 0 F 2 = F 1 ∪ {s 1 } = 0 . . . . . .
Walking down the tree produces a dicksonian sequence
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Obtaining Expression for 1 Let F = 0 be an inconsistent system. F = 0
Suppose that we "recursively" obtained bound
And sufficiently large powers of derivatives of s can be expressed in terms of derivatives ofF . . Proof for q = 2: s 2 ∈ G ⇒ ss ′ ∈ G, G ′ ⇒ (s ′ ) 2 + ss ′′ ∈ G, G ′ , G ′′ ⇒ (s ′ ) 3 ∈ G, G ′ , G ′′ .
